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bicycle balls connected by a piece of knitting needle six inches in length; in such a magnet the poles coincide very nearly with the centres of the balls.
67. Magnetic Attractions. The attraction of a magnet for iron may be illustrated in many ways. If a magnet be dipped into a vessel of iron filings the filings adhere to the magnet, and in general it will be observed that the filings are most thickly distributed near the ends of the magnet.
Take a compass needle or, if more convenient, suspend a magnet in its stirrup by a silk fibre. Note the direction in which it places itself, and observe that after it is disturbed it comes to rest again in the same position as before, one end, which we will call the north pole, points to the north, the other, the south pole, points to the south. Bring near to either pole, of the magnet various substances in succession, such as rods of glass, wood, copper, brass, lead, etc., and observe that none of these appreciably disturb the magnet. Now bring a piece of iron near either pole; there is attraction between the iron and the magnet, and the magnet is deflected. The iron is said to be a magnetic substance; most of the others were called by Gilbert non-magnetic; more careful observation however shewed that some of the above-mentioned bodies are slightly repelled by the magnet. Such bodies have been called by Faraday dia-magnetic, while iron and the other magnetic bodies which are attracted were named para-magnetic. Other substances which are attracted by the magnet, and are therefore para-magnetic, are nickel and cobalt, but the attraction exerted on these bodies is very much less than in the case of iron. In fact for our purposes we may look upon iron—including steel—as magnetic, and other substances as non-magnetic. We must carefully distinguish between a magnet which sets in a definite position and attracts iron filings and a magnetic substance, such as iron, which is attracted by a magnet, but which in its normal condition does not attract other magnetic material. A magnetic substance can be magnetised; a magnet is a piece of such a substance which has been magnetised. We have tacitly assumed above that the iron rod is not itself a magnet; it